To assess the role of having a primary care provider (PCP) in men's up-to-date receipt of recommended preventive services (colonoscopy, pneumococcal and seasonal influenza vaccination, cholesterol and blood pressure screenings), data from the 2005 and 2006 New York City Community Health Surveys (N = 3,728 [2006], 2,810 [2005]
Introduction
Disparities in mortality by gender persist. In the United States, men are more likely than women to die at most stages of life, resulting in a life expectancy at age 20 that is 4.9 years shorter for men than women (76.1 vs. 81.0; Kung, Hoyert, Xu, & Murphy, 2008) . In New York City (NYC) a similar pattern exists, with men at age 20 expected to live 5.6 years less than women (77.0 vs. 82.6; NYC Department of Health and Mental Hygiene ([Bureau of Vital Statistics] 2010). Moreover, men's mortality disadvantage holds for most leading causes of death; mortality rates for heart disease, colon cancer, pneumonia, and influenza are 30% to 50% higher for men than for women (Centers for Disease Control and Prevention [CDC], 2002; Heron et al., 2009; Bureau of Vital Statistics, 2010) , suggesting that addressing the problem is complex and will require a multifaceted approach rather than a focus on preventing or treating a single condition.
Recommended preventive care, including screening exams and vaccinations, can improve men's health and redress some of the health disparities (U.S. Preventive Services Task Force [USPSTF], 2009). However, studies have found that in the United States, women are 70% to 100% more likely than men to make preventive care-related medical visits, suggesting underutilization of preventive services by men (Brett & Burt, 2001; Cherry, Woodwell, & Rechsteiner, 2007; Pinkhasov et al., 2010) . Moreover, although the gap between female and male preventive service use is greatest between the ages of 15 and 44, in part due to women's use of prenatal care, it persists throughout adulthood (Cherry et al., 2007) . NYC data on specific preventive care services show a similar pattern, for example, cholesterol and blood pressure screening rates generally increase with age among both men and women, whereas differences between men and women decrease with age (New York City Department of Health and Mental Hygiene [NYC DOHMH], 2010) .
Linking men to preventive services can be challenging in a number of ways. In the United States, men (particularly younger men and men of color) commonly lack insurance (Callahan & Cooper, 2005 ; DeVoe, Fryer, Phillips, & Green, 2003) , placing financial barriers to receipt of preventive care. Men may have a lower propensity to seek health care than women due to cultural norms about masculinity (Mahalik, Burns, & Syzdek, 2007; Wade, 2009) , thereby causing medical conditions to be treated at more advanced stages than would otherwise be necessary (Addis & Mahalik, 2003; Sandman, Simantov, & An, 2000; Williams, 2003) . Finally, men are less likely to have a primary care provider (PCP) than women (Mansfield, Addis, & Courtenay, 2005) , which can hamper their ability to obtain services, even if they feel they should. Although having a PCP is often related to insurance status, prior studies have distinguished them as different factors: not all insured adults have a PCP, nor do uninsured adults necessarily lack a regular provider (Fryer, Dovey, & Green, 2000; Lambrew, DeFriese, Carey, Ricketts, & Biddle, 1996) .
As efforts to expand or restructure health care delivery in the United States continue, an assessment of the factors that may affect existing health disparities, including those for which men appear to be at a disadvantage, is clearly warranted. The impact of insurance coverage on preventive care is well documented for both men and women, with greater coverage associated with higher levels of care receipt (Faulkner & Schauffler, 1997; Weissman & Epstein, 1993) . One aspect of men's interaction with the health care system that remains underresearched is the role of the PCP in facilitating and coordinating preventive care. Studies have demonstrated a positive correlation between having a PCP and uptake of single services among men, for example, colon cancer in a nationwide population-based sample and prostate cancer screening among clinic attendees (Blewett, Johnson, Lee, & Scai, 2008; Cardarelli & Thomas, 2009; Carpenter et al., 2009 ). In addition, one hospital-based study concluded that having a PCP was a stronger predictor of some types of care (including annual physician visits) than having insurance (Sox, Swartz, Burstin, & Brennan, 1998 ). Yet there are no published population-based studies that examine the relationship between having a PCP and receipt of all recommended preventive services within a single group of men. Understanding differences in utilization across recommended preventive services within a consistent population can be useful for identifying financial, cultural, and other barriers that may impinge on men's use of any or all of these services and for developing effective and efficient interventions. Some preventive services may be easy or inexpensive for men to obtain without the aid of a PCP, and therefore may not be affected as greatly by insurance coverage or having a PCP, whereas other services may require more expense and substantial medical coordination.
To ascertain differences in factors related to preventive care receipt among men, with a particular focus on assessing the unique role of having a PCP, data from a large population-based survey, the NYC Community Health Survey (CHS), were analyzed. Specifically, the analysis evaluated the characteristics of men who have a PCP and whether having a PCP is associated with a higher receipt of each of five recommended preventive services. These analyses will be useful to inform policies for expanding men's access to a PCP, to identify groups of men in need of more preventive service outreach, and to distinguish specific preventive services that may benefit from greater promotion by public health practitioners.
Method Instrument
Data were drawn from the 2005 and 2006 NYC CHS, described in detail elsewhere (Thorpe et al., 2005) . Briefly, it is a random digit dial survey of approximately 10,000 adults aged 18 years and older modeled after the Centers for Disease Control and Prevention's (CDC) Behavioral Risk Factor Surveillance System (BRFSS). The CHS has been conducted annually since 2002 in a variety of languages and uses a stratified random sample to produce both citywide and neighborhood estimates. As with the BRFSS, male household members are slightly overselected for participation to achieve survey samples with a respondent gender distribution roughly representative of the NYC population (CDC, 2006a,b) . From 2005 to 2006, a total of 19,599 adults were surveyed (39% male), with annual response rates of 39% and 36%, and cooperation rates of 79% and 91%, respectively. Generally, response rates refer to the proportion of participants out of all potential contacts, including numbers who are not contacted and therefore have unknown eligibility, whereas cooperation rates represent the fraction of participants out of those actually contacted and eligible to participate (The American Association for Public Opinion Research, 2008; Calculation Method 3). In 2006, the primary year analyzed in this study, there were 3,754 male survey respondents. Twenty-six cases were excluded due to insufficient age information, resulting in an analytic sample of 3,728. Data were weighted to account for nonresponse and to reflect the NYC population per Census 2000. All data are self-report.
Measures
The primary dependent variables were up-to-date receipt of the only five preventive care services currently recommended for adult men by the USPSTF or the CDC's Advisory Committee on Immunization Practices (ACIP), specifically: blood pressure screening within the past 2 years (men 18 years and older), cholesterol screening within the past 5 years (men 35 years and older), colonoscopy in the past 10 years (men 50 years and older), seasonal influenza vaccination in the past 12 months (men 50 and older), and pneumococcal polysaccharide vaccination ever (men 65 years and older). Each of these services has, on review of medical evidence, been endorsed by the USPSTF or ACIP for the purpose of reducing morbidity and mortality, particularly among groups at high risk (CDC, 1997 (CDC, , 2008 . Although other tests, such as sigmoidoscopy and fecal occult blood test, may be used for colon cancer screening, colonoscopy is the standard recommended by the American College of Gastroenterology (Rex, Johnson, Lieberman, Burt, & Sonnenberg, 2000) and the NYC DOHMH. Most data reported here are from the 2006 survey, but because preventive care questions on the CHS rotate from year to year, 2005 data were used for cholesterol screening.
The primary independent variable was PCP status, determined by responses to the following yes/no question:
Do you have one person (or more than one person) you think of as your personal doctor or health care provider?
Additional demographic and socioeconomic covariates mentioned in the literature as being associated with receipt of preventive care (Brown, Giles, Greenlund, & Croft, 2006; Davis, Ahn, Fortmann, & Farquhar, 1998; O'Malley & Forrest, 2006; Winston et al., 2005) were assessed: age group, race/ethnicity (categories were mutually exclusive, with Hispanic ethnicity primary in the hierarchy), household income (percentage of federal poverty level, responses of do not know or refused were included to maximize sample size), and marital status. Nativity (United States, including Puerto Rico and territories, or foreign-born) was included for its salience in NYC, where almost half of the adults are foreign-born. In addition, because insurance's association with having a regular source of care and health care receipt has been described (Faulkner & Schauffler, 1997; Weissman & Epstein, 1993) , a dichotomous variable was included to indicate whether the respondent was insured at the time of the survey.
CHS contains limited measures of current health, including self-reported health status and body mass index calculated from self-reported height and weight. Both these variables were considered for inclusion in analyses, but neither showed a strong connection to particular preventive services or a notable impact on the multivariable models, so were dropped from the analyses described in the following section.
Analyses
All analyses were conducted using SAS 9.2 (Cary, NC) and SAS-callable SUDAAN 10.0 (RTI International, Research Triangle Park, NC) to account for the complex sampling design of the CHS. First, use of preventive services stratified by age (18-34, 35-49, 50-64 , and 65 years and older) was examined. Next, significant differences in PCP use among demographic and socioeconomic groups of men were assessed by Student's t tests. To assess the relationship between insurance status and having a PCP, data on PCP use were further stratified by insurance status.
Then, summary scores were created for men in each age-group to represent the total number of recommended services received; for CHS 2006, which did not contain an item on cholesterol screening, the maximum possible values varied from one service for men aged 18 to 34 and 35 to 49 years (i.e., blood pressure screening), to four services for men 65 years and older (i.e., blood pressure and colon cancer screening and seasonal influenza and pneumococcal pneumonia vaccination). The mean numbers of services received by men with or without a PCP were compared, stratified by age-group.
To determine the contribution of having a PCP on mean service receipt, controlling for potential confounders, a series of linear regression models were developed using PROC REGRESS. All explanatory variables significant from chi-square analyses at p < .10 were entered into the initial model. Models were refined in a backwards stepwise fashion by the successive removal of variables that did not reach significance at the p < .05 level, starting with the variable having the largest p value.
Next, using chi-square tests of association, the relationship between each of the independent variables (PCP status, demographic, and socioeconomic) and receipt of each recommended service was examined. Finally, a series of multivariable logistic regressions for each recommended service using PROC RLOGIST was conducted. Because the prevalence of each service exceeded 10%, adjusted prevalence ratios constructed from predicted marginals rather than adjusted odds ratios are presented. For common events, these are considered to be a better approximation of the probability ratio between groups (Petersen & Deddens, 2008) . Models were developed and refined using the same process described for the linear regression models above.
Interaction terms of PCP status paired with each final model's significant covariates were introduced to determine if these contributed to any model, which would indicate that PCP status had a differential impact on preventive care receipt for certain subpopulations; for example, having a PCP could be related to preventive care receipt for Hispanics but not for other racial/ethnic groups.
Results
The prevalence of having a PCP among men of various demographic and socioeconomic subgroups, overall and stratified by insurance status, is reported in Table 1 . About three quarters of men reported having a PCP, with a lower overall prevalence among men less than the age of 65 years, Blacks and Hispanics, foreign-born, those with less than a high school education, those with household incomes below the federal poverty level, and single or never married men. Uninsured men were about half as likely to have a PCP as were insured men (37.1% vs. 84.9%).
In general, the same demographic variations in having a PCP were present among insured and uninsured men, though there were some notable exceptions. For example, among the uninsured, all age-groups below 65 years of age were less likely to have a PCP, whereas among the insured, only men aged 18 to 34 years were less likely than those 65 years and older to have a PCP, and the three oldest groups had about the same rate of having a regular provider. Among insured men, Whites and Blacks were equally likely to have a PCP (87.6% vs. 86.1%), whereas among the uninsured, Blacks were significantly less likely to have a regular provider than were Whites (33.9% vs. 47.2%). Among the uninsured, men in the lowest income groups were as likely to have a PCP as those in the highest income group; the relationship between income and PCP status was more salient among the insured. The distribution of the number of recommended screenings received by men aged 50 to 64 years and 65 years and older is presented in Figure 1 (note: cholesterol screening is excluded from these totals as it was not an item in CHS 2006). The same pattern was seen in both age-groups. Among men aged 50 to 64 years, the mean number of services received was higher for those with a PCP compared with those without (1.9 vs. 1.3, p < .001). Those with a PCP were also about three times more likely to be up to date on all three recommended screenings reviewed. Among men aged 65 years and older, those with a PCP received about one more screening, on average, than those without (2.9 vs. 2.0, p < .001), and four times as many of these men had received the full set of recommended services. After controlling for potential confounders in multivariable models, men aged 50 to 64 years with a PCP had received, on average, 0.5 more services (95% confidence interval [CI] = 0.3, 0.6; data not shown) than those without a PCP. Among men aged 65 years or older, those with a PCP had received 0.7 more recommended services (95% CI = 0.4, 0.9; data not shown).
The unadjusted percentage of men receiving each of the five preventive services, by PCP status and selected other independent variables, is presented in Table 2 . Preventive service receipt ranged from 40.4% for receiving a seasonal influenza shot in the past 12 months to 91.5% for having a blood pressure screening in the past 2 years. Men without a PCP were less likely to have received each service. Lower receipt was also seen across all services among the foreign-born, and Hispanics as compared with Whites. Blacks had lower rates than Whites for seasonal influenza and pneumonia vaccinations but not for the remaining services. Men aged 65 years and older were more likely to have received each service, except cholesterol screening, than men of all other age-groups; data showed an increasing trend with advanced age, for instance, blood pressure screenings increased from 88.3% among men aged 18 to 24 years to 98.2% among men 65 years and older, and seasonal influenza vaccinations were twice as common among men aged 65 years and older compared with those aged 50 to 64 years (59.1% vs. 28.3%).
After controlling for potential confounders, including insurance status, in multivariable models (Figure 2) , some of the aforementioned relationships were attenuated, but having a PCP remained significant for each service. The influence of having a PCP was largest for vaccinations: men with a PCP were 1.76 times (95% CI: 1.35, 2.29) more likely to have received a seasonal influenza vaccination and about 1.48 times (95% CI: 1.00, 2.18) more likely to have ever received a pneumococcal vaccination than men without a PCP. In addition, there was a lower likelihood of services receipt among foreign-born men. Younger age also remained associated with significantly lower receipt of each service, with the exception of cholesterol screening where only men aged 35 to 49 years were less likely than those 65 and older to have been screened. Adjusting for other factors, insurance was not related to receipt of timely seasonal influenza vaccination but did predict colonoscopy, blood pressure, and cholesterol screening. Race/ethnicity remained significant only for some services and some groups, with Blacks and Hispanics more likely to have received blood pressure screening, Hispanics more likely to have received cholesterol screening, and Asians more likely to have received a seasonal influenza vaccination than Whites. Race/ethnicity was not associated with either colonoscopy or pneumococcal vaccination in the final models.
Interaction terms were not significant in models for any of the five preventive services.
Discussion
Data from the NYC CHS were analyzed to examine men's receipt of the five recommended preventive services meant to prevent or delay mortality from colon cancer, heart disease, pneumonia, and influenza. Having a PCP was significantly associated with higher receipt of all studied recommended preventive services by men, even after controlling for other potential factors such as insurance status and race/ethnicity. Furthermore, among men, total service receipt was shown to be related to having a PCP. Receipt of the full spectrum of recommended services was three times higher (men aged 50-64 years) and four times higher (men 65 and older) among those with a PCP compared with those without.
These results build on prior research that focused on a single preventive service or examined factors affecting utilization among all adults, not men specifically. Carpenter et al. (2009) found that having a PCP removed the association between race and prostate cancer screening in a group of African American and Caucasian men in North Carolina and Louisiana. Although prostate cancer screening is not currently a universally recommended screening in the United States, unlike the services examined in our study, these results also suggest a pivotal role for the PCP in provision of preventive screenings and the importance of targeting health care system factors to address utilization disparities.
Research from a California survey similar to the CHS concluded that having insurance and a usual source of care were the most important predictors of colorectal cancer screening among adults, although these measures were not examined independently (Etzoni et al., 2004) . Using a U.S. representative sample, Cardarelli and Thomas (2009) found that having a PCP was the greatest predictor of colorectal cancer screening for both men and women. Additional factors including insurance coverage, age, and race/ethnicity were less salient. Although race/ ethnicity did not remain significant in our colonoscopy model, the inclusion of slightly different measures (for instance, nativity, which varies widely by region in the United States) may explain some of the difference. Indeed, PCP status and nativity were found to be significant for each of the services examined in this study.
Our findings underscore the unique impact that having a PCP can make on receipt of the gamut of recommended preventive services for men, reiterating the need expressed by several prior studies to examine having a PCP separately from insurance coverage (Cardarelli & Thomas, 2009; Fryer et al., 2000; Hsia et al., 2000; Lambrew et al., 1996) . Our research is also consistent with policies that advocate for expansion of the "medical home" model of care delivery in the United States. One cornerstone of this model is a PCP who can recommend and coordinate preventive, chronic, and acute care tailored to an individual's circumstances (Robert Graham Center, 2007) .
As efforts to reorganize health care coverage in the United States continue, recognizing the unique challenges of providing access to men is important. Unfortunately, men continue to face barriers to obtaining a PCP and using preventive care. Even among insured men in this study, about one in six do not have a PCP, including one in five insured 18 to 34 year olds. This suggests the need for better outreach on the part of insurers in linking men with a PCP. Public health campaigns that communicate the importance of developing a relationship with a PCP may be a useful adjunct. Some researchers have posited the need to establish PCP care as early as possible for men, analogous to young women's routine Ob/Gyn care, so that medical visits become a regular component of men's lives (Alt, 2002; Sonfield, 2004) . Currently, blood pressure screening is the only universally recommended preventive service in the youngest group of men, and this can commonly be received without a PCP, so other mechanisms may be needed to encourage these men to see a provider regularly. The services studied here represent the basic, and arguably, the most straightforward, set of preventive services a provider can offer. But other preventive care may affect men's health tremendously; for example, tobacco and alcohol use, which are more common among men, may also be reduced with regular physician advice (Denny, Serdula, Holtzman, & Nelson, 2003) .
The low rate of having a PCP among uninsured men in this study (less than 40%) suggests that expanding insurance coverage may also be a necessary step to maximize receipt of preventive services. Public insurance programs in the United States have historically provided coverage to individuals with very low incomes, pregnant women, and those 65 years and older, though individual states have had some flexibility to expand eligibility by changing income thresholds or other criteria (CDC, 2009; The Kaiser Commission on Medicaid and the Uninsured, 2007) . Uninsured men ages 18 to 64 years may have had incomes too high to qualify for Medicaid and related coverage, yet could not afford to purchase health care. In the absence of coverage, men may have had greater difficulty identifying a PCP or paying for any preventive care received. Waiting until men aged into Medicare eligibility may have led to unintended consequences, including unnecessary morbidity and mortality before the age 65 milestone.
Recent legislation, the Health Care and Education Reconciliation Act and the Patient Protection and Affordable Care Act, may help redress some of U.S. men's health inequities in several ways (U.S. Congress, 2010a (U.S. Congress, , 2010b . Starting in 2014, Medicaid will expand to cover nonelderly adults with incomes below 133% of the federal poverty level, regardless of whether or not they have dependent children. It is estimated that this will expand coverage to approximately one third of uninsured U.S. adults (Kaiser Family Foundation, 2010; U.S. Congress, 2010) . In addition, the legislation mandates either employer-based or self-purchased insurance by most other adults as well as requires all plans to cover preventive services recommended by USPSTF or ACIP, with no cost sharing. The degree to which these developments will improve men's connection to a PCP or receipt of preventive services is currently unknown but will be important to assess.
Meanwhile, provision of low-or no-cost screenings, for example, at public health clinics and pharmacies, can help fill some of the preventive care gap. For example, our finding that insurance status is unrelated to the receipt of seasonal influenza vaccination may reflect the successful provision of these services in a variety of settings throughout NYC for free or reduced cost. Recent efforts to allow pharmacies to administer seasonal influenza vaccinations should further expand options for men. Among foreign-born men, additional language barriers and cultural preferences may impede preventive care even among men who have some connection to the health care system. Our results show that, controlling for PCP status, foreign-born men are less likely than U.S.-born men to have received timely services; more culturally appropriate, multilingual outreach to immigrant groups may be necessary.
Although preventive services receipt was higher among men with a PCP, and approached 100% for blood pressure and cholesterol screening in older men, for several services (colonoscopy and pneumococcal and seasonal influenza vaccinations) care was still far less than 100%. This suggests a need to educate men and providers about the need for, and recommended schedule of, these services. There are several reasons why men may have relatively high rates of blood pressure and cholesterol screening compared with the much lower rates for the remaining services. Men may be more amenable to these screenings than others because they are more widely available, for example, blood pressure screening in pharmacies, and therefore more convenient. In addition, the onset of cardiovascular disease has historically been earlier in men, so both providers and men may have a heightened level of awareness to screen for risk factors such as high blood pressure and cholesterol.
The expanding availability and use of electronic health records (EHRs) can also foster provider awareness of the need for screening. EHRs hold promise for maximizing the provision of preventive services, for example, by generating reminders for providers of when patients are due for services, based on factors such as patient's age and care history (Chaudhry, Wang, & Wu, 2006; Frieden & Mostashari, 2008) . The American Recovery and Reinvestment Act included payments available to providers who meet criteria of EHR use designed to improve population health, including a requirement that systems implement reminders for providers when their patients are in need of preventive care. Continuity of information will likely be strongest for men who see the same provider, or at least remain within the same health care system, over time.
The CHS represents one of the largest populationbased citywide surveys providing information on adult men's health in a diverse population and also one of the few that allows an examination of the independent contribution having a PCP can make on the receipt of recommended preventive care services among men. It includes items previously used on the BRFSS and is sampled to be representative of the NYC adult population residing in households with a landline telephone.
Several limitations of this study are important to note. First, the cross-sectional nature of the CHS makes it impossible to determine temporality and causality, and several of the screenings studied have long windows for timeliness (in the case of colonoscopy, 10 years). Men's connection to a PCP, as well as their insurance status, may have been different at the time they received service than when they were surveyed, which could cause us to misestimate the impact of having a PCP on preventive care receipt. In addition, social desirability bias, in particular the tendency to report a timely preventive service when it was not received, may have caused overestimates in screening receipt (Hall et al., 2004) . Furthermore, respondents may be unable to recall whether a vaccination was for pneumococcal pneumonia or seasonal flu. The CHS colonoscopy question does not distinguish between screening and diagnostic colonoscopies; all colonoscopies were considered screening services for this study, which could lead to overestimates of this preventive service.
The 2005 and 2006 CHS did not capture institutionalized adults or those who can only be reached by cell phone. CHS response rates are in line with similar surveys, such as the BRFSS, but household surveys in general have experienced declining participation in recent years. The evidence on whether lower response rates result in more biased estimates is equivocal (Groves, 2006; Keeter, Kennedy, Dimock, Best, & Craighill, 2006; Lee, Brown, Grant, Belin, & Brick, 2009) . Where possible, estimates from CHS have been routinely compared with other data sources. For example, insurance items from the CHS show similar proportions of publicly insured adults as do citylevel administrative public insurance enrollment records (New York State Department of Health, 2009 ).
In addition, PCP status, as a single measure, is an imperfect proxy for men's connection to the health care system. We also do not know from the CHS how or why men obtained a PCP. For instance, they may have been assigned one by their insurance carrier at the time of enrollment into a health plan or may have selected and visited one of their own volition or due to specific health conditions. The latter process implies a greater degree of health initiative and need, and we might expect these men to also be proactive about seeing their PCP and speaking to him/her about needed tests and services. Further research that examines the circumstances under which men obtain a PCP, and the extent to which recommended screenings are offered or requested, would complement this study.
As men's untimely mortality from conditions that can be influenced by the five screenings examined continues, finding a way to expand men's access and uptake of preventive services is essential. This study suggests that linking more men to a PCP can play an important part in that process.
